Ghrelin stimulates proliferation, migration and differentiation of neural progenitors from the subventricular zone in the adult mice.
Ghrelin has been shown to regulate neurogenesis in the hippocampus. The aim of this study was to investigate the possible influence of ghrelin on cell proliferation and neuroblast formation in the subventricular zone (SVZ) and rostral migratory system (RMS) and generation of interneurons in the olfactory bulb (OB). We found that ghrelin receptors were expressed in the SVZ-RMS-OB system. Ghrelin knockout (GKO) mice have fewer proliferating neural progenitor cells and neuroblasts in the SVZ, while ghrelin administration attenuated these changes. We also found that not only the number of BrdU-labeled cells but also the fraction of migratory neuroblasts in the RMS was decreased in the GKO mice compared with controls. Treatment of GKO mice with ghrelin restored these numbers to the wild-type control values. Far fewer BrdU/NeuN double-labeled cells were found in the OB of GKO mice than in wild-type mice 4 weeks after labeling, which were increased by ghrelin replacement. GKO mice showed less numbers of BrdU/calbindin, BrdU/calretinin and BrdU/tyrosine hydroxylase double-labeled cells in the periglomerular layer of the OB. However, these numbers were increased to wild-type values after ghrelin administration. Finally, in the GH-deficient spontaneous dwarf rats, ghrelin increased the number of progenitor cells and neuroblasts in the SVZ, without significant effect on the differentiation in the OB. These findings suggest that ghrelin is involved in the regulation of proliferation of progenitor cells in the SVZ, the number of migratory neuroblasts in the SVZ, and the differentiation of interneurons in the OB.